Abstract. With the much enlarged stellar sample of 55 831 stars and much increased precision in distances, proper motions, provided by Gaia DR1 TGAS we have shown with the help of the wavelet analysis that the velocity distribution of stars in the Solar neighbourhood contains more kinematic structures than previously known. We detect 19 kinematic structures between scales 3-16 km s −1 at the 3σ confidence level. Among them we identified well-known groups (such as Hercules, Sirius, Coma Berenices, Pleiades, and Wolf 630). We confirmed recently detected groups (such as Antoja12 and Bobylev16). In addition we report here about a new kinematic structure at (U, V ) ≈ (37, 8) km s −1 . Another three new groups are tentatively detected, but require confirmation.
Introduction
Recent studies have shown that the velocity distribution of stars in the Solar neighbourhood is rich with kinematic structures, with stars that for various reasons have similar space velocities (U, V, W ) (e.g. : Dehnen 1998; Skuljan et al. 1999; Famaey et al. 2005; Antoja et al. 2008; Zhao et al. 2009; Antoja et al. 2012) . The list of works on kinematic groups could be extended and all of them prove that the velocity distribution in the Solar neighbourhood is inhomogeneous and has a complex, branch-like structure. The question on how did the stellar streams formed is still actual. In this work we focus on the velocity distribution of stars in the U − V plane for the enlarged stellar sample that is based on the astrometric data provided by Gaia DR1.
Input data and methodology
The astrometric data provided by Gaia DR1 (TGAS) (Michalik et al. 2015) and was accomplished with radial velocities from RAVE DR5 (Kunder et al. 2017 ). To get a better precision of positions of the structures we cut U and V velocity uncertainties to be less than 4 km s −1 . This limit gives us a sample of 55 831 stars to which we applied a wavelet analysis with the "a trous" algorithm. To filter the output data we used an auto-convolution histogram method. We then run 2 000 Monte Carlo simulations to verify that the detected structures are real due to velocity uncertainties. 3-16 km s −1 ). Here previously detected structures found in the literature (Eggen (1996) ; Antoja et al. (2008 Antoja et al. ( , 2012 ; Bobylev & Bajkova (2016) ) are marked with blue crosses. Classical moving groups like Sirius (1-3), Coma Berenices (4-6), Hyades (7), Pleiades (8) and Hercules (10-11), and some smaller structures like Wolf 630 (9), Dehnen98 (9), γLeo (12) can be easily recognized. They all have a comparably high percentage of detection (> 50% of repeats in Monte Carlo simulations) and a big number of stars (> 100). We confirm the two structures from Antoja et al. (2012) (structures 14 and 15) and one structure from Bobylev & Bajkova (2016) (structure 16). A new structure (number 13) was detected with 74% of significance. Groups 18-19 have low percentages of detection: < 15%, and might be insignificant. For more details see Kushniruk et al. (2017) .
Main results
Together in a combination with the final RAVE DR5 data we confirm results obtained before the Gaia era that the velocity distribution of stars in the solar neighbourhood is inhomogeneous and completed the list of known structures with a few more new groups.
